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Science Through Choice 
DARRELL G. PHILLIPS 
The University of Iowa 
Iowa City, Iowa 
The young lady pictured on the front cover of this issue is deeply in-
volved in structuring her own intellect. She is certainly finding out how par-
ticular things "work," but, more importantly she is using her own mind to 
plan next steps, to explore possibilities and to make decisions. Such intense 
involvement in learning is not at all uncommon, but this particular situation 
is highly unique-unique because it is taking place in a science classroom in a 
public school! 
Certain classroom conditions permitted and encouraged this fourth-grade 
child to become deeply involved in investigating her environment. These 
conditions will be enumerated, but first an activity in observing. 
Glance at the front cover once again and study the child clo~ely. Do you 
detect boredom? or fear? or confusion? Or, do you find an easy intensity?-
Examine the child's face. Do you find evidence of intimidation or the 
terror so often elicited by a direct question? Or, do you observe the self-
degrading expression of 'Tm stupid" which dominates so many classrooms? 
Inferences follow certain observations. Therefore, you might wish to infer 
what is taking place in our young scientist's mind. Of course, some individ-
uals will state, "She can't be thinking." This inference will be based upon 
the observation that the child's face is not distorted in a painful grimace. 
( Just the opposite is true. Thinking occurs when the body is relaxed.) 
Another observation-inference, often heard, is, "She's just playing with 
colored water. She can't be learning any science." This inference is stated by 
those individuals who believe that science is only word memorization. This 
view, of course, eliminates all basic experimentation and convinces- the chi.d 
that he is incapable of rational investigation of his environment. 
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The young lady pictured on the front cover is engaged in an adaptation 
of "Colored Solutions," an activity from the El.ementary Science Study ( ESS). 
The amount of science content derived from this particular activity is quite 
surprising. With a little food coloring, some paper cups and some eyedrop-
pers a teacher can initiate a whole series of investigations with the simple 
instruction, "Find out what you can." 
In classroom after classroom one finds children investigating properties of 
color, properties of colored light, properties of mixtures, properties of liquids, 
diffusion of one liquid in another, effects of temperature upon diffusion, den-
sity of liquids, light diffraction, paper chromatography and much, much 
more. Allow me to emphasize one point: classroom observations have shown 
that all of the above investigations were initiated by individual children with 
no instructions from the teacher other than, "Find out what you can." 
The science content available in this activity is impressive, but the oppor-
tunities for logical thought are far more important. When freed from doing 
the "teacher's experiment" and from getting "teacher's answers" the student 
( both child and adult ) can begin to utilize his mental abilities in planning 
experiments, controlling variables, making observations and drawing conclu-
sions. When a teacher prescribes the activity, the procedure, the equipment 
and the "answers," there is no opportunity for the exercise of logical thought. 
There is ample opportunity for memorization, but research indicates that 
students retain very few of these "answers." Even the terms that are remem-
bered are often assigned incorrect definitions. ( To investigate this you 
might try giving an unannounced one hour quiz on some science unit you 
"covered" last October. ) 
The picture on the front cover was taken during a science class in Lincoln 
Elementary School in Davenport, Iowa, in January of this year. The condi-
tions producing this type of science are many, but they are not unreal or highly 
complex. 
The first requirement is a teacher who believes that each child is an indi-
vidual and that each child has his own set of interests. This produces a class-
room in which a child may choose his own activity from an assortment of ac-
tivities. In this particular science classroom, all activities were available to 
fourth-, fifth- and sixth-grade children. This is as it should be. How can we 
assume that a child of age 10 has exhausted the content and logical thought 
possibilities in a given science activity? Observe fourth-grade children work-
ing with the "Batteries and Bulbs" activity; then observe sixth-grade children 
engaged in the same activity. The differences are dramatic and numerous. 
In admitting and practicing individual differences the teacher must recog-
nize and allow each child to pursue his chosen activity at his own speed. 
Sam may spend three class periods in finding how to make purple liquid, 
while Bill may mix many different shades of red in thirty minutes. Susan 
may spend fifteen minutes on "Colored Solutions" and proceed to another 
activity, while Karen may spend five weeks mixing colors. 
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Still other conditions are necessary for an "open" science classroom: there 
must be a principal who will support the program and there must be 
money for equipment. A great deal of money is not required-after all, blocks, 
string, plastic dishpans, clay, batteries and bulbs, washers, sticks, wire, drink-
ing straws, paper, etc. don't cost a great deal. Two hundred dollars will pro-
vide quite a number of activities for three hundred children for the school 
year. And most of the equipment is non-expendable. 
There are many excuses offered for not having an open classroom: "Par-
ents won't accept it," or, "We don't have one of the new, open buildings." 
The first excuse is an admission of professional weakness. It says, in effect, 
that the educator doesn't know any more about the learning process than 
the parents. And what was all that training for? The "lacking facilities" excuse 
is totally without support. "Open" classrooms are being conducted in all 
types of buildings in this country today. 
"But you can't evaluate this kind of science," is another excuse for delay. 
The built-in assumption in this statement is that we can and are evaluating 
science achievement today. The sad truth is that we are only evaluating the 
ability to memorize. The open-classroom approach allows more precise eval-
uation than written instruments. A teacher, interacting with an individual 
child for a few minutes, can obtain individualized information concerning 
progress in science content and in logical thought. 
The path of least resistance is to cite the trite excuses and retreat to the 
sanctuary of the lecture-telling-rote-memorization.Jrecall-testing traditional 
classroom. It does take some effort and a little courage to be a pioneer. Is it 
worth the trouble? Why not look carefully at the child in the cover photo-
graph once again. 
NSF Launches 
Major Ocean Study 
Dr. William D. McElroy, Director 
of the National Science Foundation, 
announced today the first awards in 
support of the International Decade 
of Ocean Exploration. The awards, 
totaling $3 million, will fund a proj-
ect to provide information about lev-
els of pollutants and of fission and 
waste products in the sea, oceanic 
mixing and the production of organic 
matter in the oceans. 
Called GEOSECS, for Geochemical 
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Ocean Sections Study, the project is 
the first major research effort in the 
IDOE, a multi-nation investigation of 
oceanic problems that affect man. 
The GEOSECS project involves 
shipboard and shore-based scientists 
figuratively slicing the world's oceans 
vertically along north-south lines and 
measuring key chemicals and chemical 
processes that take place along each 
slice. They will also investigate the 
patterns of stirring and mixing that 
take place in the sea. These processes 
are vital to the productivity of life in 
the oceans as well as to the distribu-
tion of pollutants and heat energy. 
